Protective effect of dexamethasone against hypoxia-induced disruption of barrier function in human corneal epithelial cells.
The corneal epithelium functions as a barrier to protect the cornea from external agents such as infectious organisms and toxins and thereby contributes to corneal homeostasis. The barrier function of epithelia is dependent on the formation of tight and adherens junctions between adjacent epithelial cells. We have previously shown that hypoxia disrupts the barrier function of cultured human corneal epithelial (HCE) cells by affecting tight junctions. We have now examined the effect of dexamethasone on this barrier disruption induced by hypoxia in HCE cells. Measurement of transepithelial electrical resistance revealed that the hypoxia-induced decrease in the barrier function of HCE cells was inhibited by dexamethasone in a concentration-dependent manner. The hypoxia-induced loss of the tight junction protein ZO-1 from the borders of adjacent HCE cells (as revealed by immunofluorescence analysis) as well as the hypoxia-induced down-regulation of ZO-1 expression (as revealed by immunoblot analysis) were also inhibited by dexamethasone, whereas this drug had no effect on the expression or distribution of the tight junction protein occludin or of the adherens junction proteins E-cadherin and β-catenin. Moreover, dexamethasone attenuated the reorganization of the actin cytoskeleton, the formation of focal adhesions, and the up-regulation of myosin light chain kinase expression induced by hypoxia in HCE cells. Our results thus suggest that dexamethasone protects corneal epithelial cells from the hypoxia-induced disruption of barrier function by maintaining the distribution and expression of ZO-1 as well as the organization of the actin cytoskeleton.